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ABSTRACT: 

PURPOSE: To enhance reliability of a transistor by a method wherein an 
insulating film is formed on a semiconductor substrate, polysilicon is grown on 
the insulating film and an impurity concentration in the polysilicon has a 
negative concentration gradient from the upper end to the lower end of the 
polysilicon. 

CONSTITUTION: A substrate 5 is oxidized thermally; a gate oxide film 2 is 
formed; polysilicon 1 for gate electrode use is grown on the film 2; in 
addition, ions are implanted into its whole surface; the polysilicon 1 having 
an impurity concentration gradient is formed; then, a gate electrode part is 
masked; after that, the polysilicon is etched; an impurity concentration in the 
polysilicon 1 is made small as it approaches the substrate 5. Then, impurity 
ions are implanted into a part where a film thickness of the polysilicon is 
thin under a condition that the ions penetrate; an impurity diffusion region 
(of a low concentration) 3 is formed; in addition, ions are implanted by making 
use of the polysilicon diffusion region (of a high concentration) 4 is formed. 
As a result, an electric field is concentrated in the impurity region 3; since 
a trap level of the thermal oxide film 2 is small, hot carriers are hardly 
trapped. Thereby, reliability of a transistor can be enhanced. 

COPYRIGHT: (C)1990,JPO&Japio 



06/29/2001, EAST Version: 1.02.0008 



©rnt.CL 5 

H 01 L 21/336 
21/265 
29/62 
29/784 



© ^ m ft Sf & « ( a) ¥2-265248 

aSUCT ffrtfiES*^ ¥fi£2^(1990)I0£30B 



7638 - 5 F 



3 0 1 



8422- 5 F H 01 L 29/78 
7522-5F 21/265 



L 
L 

(£3 JO 



@# gg ¥1-85691 

®tt m ¥1 (1989) 4^ 6B 

m % m oj se *R»Pwm*^njiioo6*ife ttTtfii^art 

@ft a a mi? 



*f? *9 

1 , ft W <?> *> ft 
(&&Jb CD 

* ft 9H* . MOS^h? W'AJ, tit: L D D 
(Lightly Doped Drain) «lfi & ^ t ^ h 7 V A 

h 7 V >* X * # ft *Q <fc S tv * H # ft ^ . KM 
> jfi 6? K « f* # & * U * v h * * 'J 7 ft £ U . 



^KflilfinroS. 35 3 @ K ^ T • 6 I* 

# ij i/ y a v , 7 i* y - h tt <b H . a » * * - * 

in* 

i/"x?tt. & ft? <o h -5 y *J * 2 J: y * 9 h * * y 

7<Oft£t*#*£^Ti**fcCD<OtfJ!S-Cl*ft<, 
U a* t; :/ h*>y70Dft£-f*ffij?T#A' , <-* 
- © T fc y . r^X^-^-li^ffl^fit/'-K 

ft w o *C . h5 y^4lvfe*y h*t 'J7»a» 

* v * ;i/ a k: E'v & & if T ^ t n ft 4 . 
*j59iii±sett5fccowMS:«^-raMOs^h 

4 t 0 t* A 4 . 



-245- 



J; K h 7 y y $ (4 <3 '> ft ^ & Itt <t H A ; < * * ^ K 
IS. c 0 «Mt K ± K it y - s Vtt « * ft * * 'J 
^I3yfeftfta*fe«ilt?*i. ± 25 & iS CO h 

& & & t , tft««jticrfyfy=i>*jftft**. 
^ a * y v y 3 v * © * « a « « * * ^ ^ 3 * 

(ft ffl) 

ntM^'^ti. * « 1* « * £ * * * * * b 

# v h * * U r # 56 it t T -h o> ft f fc K It h 9 
K . tta*©**«^« 



»Bfl ¥2-265248 (2) 

? * ;/ A CO 0£ T <Z> ft ^ S 7 > >* X £ & & & ^ * - 
(£»«> 

JO 1 0 K X . 1 It * U 5^ U a > - 2 It y - H 
ltt<fc&. 3 ii*tttttt*«**(tt«fcK 4 it** 

ttia; ««*(««£). 5 it 

a. » 2 a k *? r , K^i~5it3Bi@e>tt£ 

Kit L y - h KffclS 2 &#fifc-r*(*520(a)). 

* K y - S«{fcH2JbJcy - httffiffi«/f'J 5/ 'J 
ay 1 *&Kdrys/ija:/iffl£aB 
V: -< * V ^ A.fc « } i: * * « « * * K & *i "3 U 
j/ y a (SB 2 0(b)). :<0t*. 

* * a * * v # * « 5 k « * a it * * an a 
*jE*a3fc-r* * ^ • y - h « « ft 



it & & ic jfi < C -D n T /]% Z < ft a . WX\t 

U 4/ y 3>#co>r*v&Aic<fc***&&&^° 
p 7 -< ;u t at £ o 35 2 ® (c) n * 3 *v a /-K y i/ 
yavx;/*v^t*#J&fifc£*v*. 
& n . tfyi/yava&wjil^aa'co***** 

(35 2 0(d)). &?>\z* y y 3 > co K&to * 

/J* K * t> £ T * y f y 3 > # & A V X 5> * ft 4 
&#T-<*>&A£f79i:. **ttltf;»«J*(ft 
«*)4 tfJBjft 5 tv(JB 2 0(e)). 351@4>LDD 

( H <99 O A 1R ) 

*«*lt±S3*l»«^6 | H^* , «e-fc^^- * 

V*J A 9 C0ffl«tt6l±^^:* < 0Hf:LDD|» 



i , 6 • » /-k y i/ y 3 v . 2 , 7 •« y 

(ft aft). 5 , n »■ 8 ■» X 

^ - - . 



« 3 A 




if fiB¥ 2-285248(3) 



* 2 H 



2 >r - h BSt <t B* 




5 



#20 




f 



-247- 



